An experiment was conducted to determine the effects of increasing medium-oil dried distillers grains with solubles (DDGS; 7.4% fat, 28.1% CP, 10.8% ADF, and 25.6% NDF) on growth performance and carcass traits in finishing pigs. A total of 288 pigs (PIC 327 Ã-1050; initially 151.8 lb) were allotted to 1 of 4 dietary treatments. Treatments consisted of a corn-soybean meal control diet or the control diet with 15, 30, or 45% medium-oil DDGS, with 8 pigs per pen and 8 replications per treatment. Increasing medium-oil DDGS decreased (linear, P < 0.01) ADG and worsened (linear, P < 0.02) F/G. In addition, final BW, HCW, carcass yield, and loin-eye depth decreased (linear, P < 0.03), and jowl iodine value (IV) increased (linear, P < 0.001) with increasing medium-oil DDGS. When pigs are fed traditional DDGS containing >10.5% fat, each 10% DDGS added to the diet increases jowl IV approximately 2 mg/g; however, feeding increasing medium-oil DDGS increased jowl IV only about 1.4 units per each 10% DDGS. In conclusion, swine producers must be aware of the negative ramifications on growth performance of using medium-oil DDGS in swine diets. 
Summary
An experiment was conducted to determine the effects of increasing medium-oil dried distillers grains with solubles (DDGS; 7.4% fat, 28.1% CP, 10.8% ADF, and 25.6% NDF) on growth performance and carcass traits in finishing pigs. A total of 288 pigs (PIC 327 × 1050; initially 151.8 lb) were allotted to 1 of 4 dietary treatments. Treatments consisted of a corn-soybean meal control diet or the control diet with 15, 30, or 45% medium-oil DDGS, with 8 pigs per pen and 8 replications per treatment. Increasing medium-oil DDGS decreased (linear, P < 0.01) ADG and worsened (linear,
Introduction
Dried distillers grains with solubles are a by-product of the ethanol industry that are commonly used in the United States to lower diet costs. Research suggests that growth performance will remain unchanged if traditional (>10.5% oil) DDGS are fed at up to 30% of the diet (Stein and Shurson, 2009 3 ), but carcass characteristics such as yield and jowl IV are adversely affected with feeding DDGS. Jowl IV is a measure of the unsaturated fat content, and as IV increases, pork fat becomes softer and less desirable.
Many ethanol plants have begun to remove a portion of the oil from DDGS, thus altering its chemical composition. A concern is that the new, medium-oil DDGS may negatively affect ADG and F/G because of its low energy content; however, the medium-oil DDGS may not have as negative of an effect on fat IV and carcass traits as traditional DDGS. The objective of this trial was to determine the effects of increasing medium-oil DDGS on growth performance, carcass characteristics, and carcass fat quality of growing-finishing pigs.
Procedures
The protocol for this experiment was approved by the Kansas State University Institutional Animal Care and Use Committee. The experiment was conducted at the K-State Swine Teaching and Research Center in Manhattan, KS.
A total of 288 finishing pigs (PIC 327 × 1050, initially 151.8 lb) were used in a 67-d study. Pens of pigs were allotted to 1 of 4 dietary treatments with 8 pigs per pen and 8 replications per treatment. The facility was a totally enclosed, environmentally controlled, mechanically ventilated barn containing 36 pens. The pens (8 ft × 10 ft) had adjustable gates facing the alleyway that allowed for 10 ft 2 /pig. Each pen was equipped with a cup waterer and a Farmweld (Teutopolis, IL) single-sided, dry self-feeder with 2 eating spaces located in the fence line. Pens were located over a completely slatted concrete floor with a 4-ft pit underneath for manure storage. The facility was also equipped with a computerized feeding system (FeedPro; Feedlogic Corp., Willmar, MN) that delivered and recorded diets as specified. The equipment provided pigs with ad libitum access to food and water.
A single batch of medium-oil DDGS was used in this study and analyzed for chemical composition (Table 1 ). The DDGS contained 7.4% fat, 28.1% CP, 10.8% ADF, and 25.6% NDF. Fatty acid analysis was conducted of the medium-oil DDGS at the K-State Analytical Lab (Manhattan, KS; Table 2 ). At the time of diet formulation, the 2012 NRC publication was not available; therefore, Stein et al. (2007 4 ) values for amino acids were used in diet formulation. Pigs were fed corn-soybean meal-based diets containing 0, 15, 30, or 45% medium-oil DDGS. Diets were fed in 2 phases from approximately 150 to 220 and 220 to 280 lb (Tables 3 and 4 ). All pigs and feeders were weighed on d 0, 33, and 67 to determine ADG, ADFI, and F/G.
On d 67, all pigs were weighed and transported approximately 2.5 h (160 miles) to Triumph Foods LLC, St. Joseph, MO. Before slaughter, pigs were individually tattooed according to pen number to allow for carcass data collection at the packing plant and data retrieval by pen. Hot carcass weights were measured immediately after evisceration, and each carcass was evaluated for percentage carcass yield, backfat, loin depth, and percentage lean. Because HCW differed, it was used as a covariate for backfat, loin depth, and percentage lean. Also, jowl fat samples were collected and analyzed by Near Infrared Spectroscopy at the plant for IV. Percentage carcass yield was calculated by dividing HCW at the plant by live weight at the farm before transport to the plant.
Data were analyzed in a completely randomized design with pen as the experimental unit. Analysis of variance was used with the MIXED procedure of SAS (SAS Institute, Inc., Cary, NC). Linear and quadratic contrasts were used to determine the effects of increasing medium-oil DDGS.
Results and Discussion
Traditional DDGS contains approximately 10.5% oil or greater. After the oil is removed from DDGS by the process of centrifugation, the chemical composition of medium-oil DDGS (approximately 7% oil) is different than that of traditional DDGS (Table 1) . Traditional DDGS are lower in crude fiber and starch content than mediumoil DDGS, whereas NDF is lower in medium-oil DDGS than in traditional DDGS 5 . Lysine in medium-oil DDGS is greater (0.90% vs. 0.77%) than in traditional DDGS, but other amino acids remain consistent. The analyzed amino acid levels in the DDGS were greater than those used in diet formulation, so diets containing DDGS contained slightly higher lysine and other amino acids than calculated in diet formulation. The lower amount of fat/energy in medium-oil DDGS compared with traditional DDGS is the reason for concern for growth performance in finishing pigs. Because energy content of DDGS is the most important factor determining its value relative to corn, a reduction in energy content of the DDGS significantly reduces its feeding value.
In this experiment, pigs fed increasing medium-oil DDGS had decreased (linear, P < 0.01) ADG and poorer (linear, P < 0.02) F/G (Table 5) . As a result, pigs fed DDGS had lighter (linear, P < 0.03) final BW than those fed the corn-soybean meal-based diet. Pigs fed increasing medium-oil DDGS had decreased (linear, P < 0.01) HCW, backfat, and loin-eye depth. Increasing medium-oil DDGS also increased jowl IV (linear, P < 0.001.
When feeding traditional DDGS (>10.5% oil), growth performance typically remains unchanged with an inclusion rate up to 30%, but jowl IV increases because of the unsaturated fat. Typically, for every 10% traditional DDGS added to the diet, jowl IV increases approximately 2 mg/g; however, in this study with the medium-oil DDGS, IV increased only 1.4 mg/g for every 10% inclusion. Thus, the IV increase for medium-oil DDGS is approximately 70% of the increase with high-oil DDGS. This difference was expected because the oil content in the medium-oil DDGS (7.4%) is approximately 70% of the oil content in high-oil DDGS (10.5%).
In conclusion, increasing medium-oil DDGS in finishing pig diets reduced growth performance such that it needs to be discounted in value relative to regular DDGS when adding to swine diets. 
